The identification of free cysteine residues within antibodies and a potential role for free cysteine residues in covalent aggregation because of agitation stress.
Human immunoglobulin G1 (IgG1) and immunoglobulin G2 (IgG2) antibodies contain multiple disulfide bonds, which are an integral part of the structure and stability of the protein. Open disulfide bonds have been detected in a number of therapeutic and serum derived antibodies. This report details a method that fluorescently labels free cysteine residues, quantifies, and identifies the proteolytic fragments by liquid chromatography coupled to online mass spectrometry. The majority of the open disulfide bonds in recombinant and serum derived IgG1 and IgG2 antibodies were in the constant domains. This method was applied to the identification of cysteines in an IgG2 antibody that are involved in the formation of covalent intermolecular bonds because of the application of a severe agitation stress. The free cysteine in the CH 1 domain of the IgG2 decreased upon application of the stress and implicates open disulfide bonds in this domain as the likely source of free cysteines involved in the formation of intermolecular disulfide bonds. The presence of comparable levels of open disulfide bonds in recombinant and endogenous antibodies suggests that open disulfide bonds are an inherent feature of antibodies and that the susceptibility of intermolecular disulfide bond formation is similar for recombinant and serum-derived IgG antibodies.